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FIG. 2 



x n ^4irzx.e N ,/!=o,...,tf-i 

where subscript n and k denote time index 
and sub-carrier index, respectively. 



X m is generated such 

X m 0-X m N = 0 2-2 



x m -k=x m N-k 



Y m k=H k X m k+N m k,k = 0,... y N-\ 
Here, uppercase letters represent FFT of the 
corresponding time-domain signals. 



2-3 



If the Channel Impulse Response (CIR) is 

denoted by vector h = [A 0 ,...,A JV _ 1 ], then the 

received signal can be written as 2 * 4 

yn= h n x n+ n n 

where /i„ is the noise sample at n-th time 
instant. 



1 AM -j 2 ^ 2-5 
Y h =-j~ ^x n e * ,*=0,...^-l 
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FIG. 3 



Rlp)= L Z l rlp+D\lp+N+D); D = OX -,D max 3-1 

71=0 

where r(ri) is the received signal sample at n-th instant, is the 
maximum possible delay. From the correlation function values for 
various delays, D is selected where the function has the maximum 
value. 



3 - 2 

{/, i+N/L - i + N-N/L},i = 0X...,N/L-\. 



R- k =H k +^k = 0,...,N-l 
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ym Arm 



where R"k = —^7 and V"k - 



Where vectors h = [h 0 h { • - - ft w ] and 

Rpi^ K% "* ^/J, and me matrix g w is defined 



as: 



2 

Vat 



1 Wjf 

1 ^ ,+w/t » 



1 ws^-""* 
a* 
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where W„=e " . 
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FIG. 4 



where A is the actual channel and h is the MMSE estimation 



,k = <U,...,N-l 
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FIG. 5 



Transmitting Frames of 
Length N+LP with L Pilot 
Tones 



125 



Receiving Frames 
at the Receiver 



130 



Performing Interpolation on 
the Received DMT Frames 
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Estimating an Integer Timing 
Offset and a Fractional 
Timing Offset 



140 



Correcting for Integer 
Timing Offset and Fractional 
Timing Offset 
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FIG. 6 



Transmitting Frames of 
Length N+LP with L Pilot 125 
Tones 



1 



Receiving Frames 
at the Receiver 130 



Channel Estimation 
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Padding the Channel 
Estimation with N-L zeroes 
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Synthesizing a 1-tap FEQ 

170 
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FIG. 7 



Transmitting Frames of 
Length N+LP with L Pilot 
Tones 
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Receiving Frames 
at the Receiver 



Performing Interpolation on 
the Received DMT Frames 
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Estimating an Integer Timing 
Offset and a Fractional 
Timing Offset 
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Correcting for Integer 
Timing Offset and Fractional 
Timing Offset 
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130 



Performing Channel 
Estimation 



i 



160 



Padding the Channel 
Estimation with N-L zeroes 
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Synthesizing a 1-tap FEQ 



170 



APP ED=10065635 



Page 30 of 34 




FIG. 8 
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Transmitter 
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Symbol Clock 
Correction 
Circuit 
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Interpolator 
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Correlator 
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Rotor-Delay 
Correction 
Circuit 
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Receiver 




Channel Impulse 
Response 
Estimator 
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l-tap FEQ 
Synthesizer 
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FIG. 9 
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FIG. 10 
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FIG. 11 



Channel Impulse response of CAT3 cable of 4000 It 
0.08 1 1 j j 1 r- 
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